Design-Clinical and laboratory data were col lected from patients diagnosed as having homo cystinuria due to cystathionine synthase deficiency, with special reference to the ages at which the patients had their first major signs of the disease, ectopia lends was established, and homocystinuria was diagnosed.
Introduction
Classic homocystinuria is an inborn error o f metabo lism with autosomal recessive inheritance, characterised by the inability to convert methionine to cysteine due to a deficiency of cystathionine synthase (fig l ) .1 Accumu lation o f homocysteine in tissues, blood, and urine is the consequence. Four major organ systems may be involved: the eye, the skeleton, the vascular system, and the central nervous system. Complications of the disease develop progressively if therapeutic measures have not been started at an early age, 2 We have detected a large number of homocystinuria patients in adulthood by systematic biochemical screening of patients with one or more clinical signs of this disease. We analysed the causes of the delay in making the diagnosis of homocystinuria.
Subjects and methods
The study included 34 patients (18 males, 16 females) in whom we established the diagnosis of homo cystinuria due to cystathionine synthase deficiency in the period from 1970 to 1994. Records of the patients, who had been referred for various reasons to the institute of ophthalmology or the institute of internal medicine at our hospital, were analysed with respect to the age at which the patients had their first major signs of the disease, the age at which ectopia lentis was estab lished, and the age at which homocystinuria was diagnosed. The time interval between these manifesta tions and the ultimate diagnosis of homocystinuria was calculated. The causes of delay in making the diagnosis of homocystinuria in these patients were studied from the records.
All patients underwent complete ophthalmological examination before and after maximal dilatation of the pupils, with special attention to the presence of ectopia lentis (subluxation or luxation of ocular lenses) and refractive error. Ophthalmic data before referral, such as prescriptions for spectacles or contact lenses, were col lected from clinical records of various ophthalmologists and institutions.
In all patients in this study, homocysteine and methionine concentrations in blood were up to about 20 times the normal upper limit of 19 |xmol/l, and the residual activity of cystathionine synthase in cultured fibroblasts was maximally 3% of the mean activity of normal su b jects.U rin e screening with the cyanidenitroprusside test was used only in the first 16 patients; it was stopped because of false negative results in 38% and a borderline result in an additional 25% of the patients.
Results
In 34 consecutive patients in whom homocystinuria was detected (table 1) the mean age at diagnosis of homocystinuria was 24 (range 1-61) years. In only four (12%) of the 34 patients was the diagnosis of homocystinuria established before the age of 5 years. In 23 (68%) the diagnosis of this congenital metabolic disease was not made until adulthood (range 20-61 years). The diagnosis had been frequently missed at previous examinations by clinicians of various disci plines. Despite repeated physical examinations, the interval between the first major signs of the disease (at a mean age of 13 (1-40) years) and diagnosis of homocystinuria was 11 (0-43) years.
Before the diagnosis was made, 30 (88%) patients already had one or more serious manifestations of homocystinuria. These included occlusion of peripheral arteries, pulmonary embolism, cerebrovascular acci dent, deep vein thrombosis in the leg, ectopia lentis, acute pupil block glaucoma, scoliosis, marfanoid features, mental retardation, epilepsy, and psychosis. Only the four (12%) patients who were diagnosed by BMJ volum e 3 1 3 2 6 OCTOBER 1 9 9 6 1 0 3 7 the screening of siblings for homocystinuria had had no lentis, thereby causing significant >stic complications.
(mean 8(0-24) years) in these 26 patients. Ectopia lends, though diagnosed in 26 (76%) of the 34 Although most of the patients had no unusual refractive homocystinuria patients at a mean age of 18 (1-50) errors in early childhood, myopia seemed to be the most years, did not lead to adequate biochemical analysis for consistent initial finding in 
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BMJ v o lu m e 3 1 3 homocystinuria and started pyridoxine treatment before myopia developed; they had no myopia or ectopia lentis in follow up periods of 26, 14s and 5 years respectively. The diagnosis of ectopia lentis was preceded by detection of myopia in all cases. In most patients there was more than one cause for diagnostic delay. The major causes were, firstly, not rec-»WnrwWMM-*« Key m essages _ir I MIJO.-TQUI -r-in n i-" r11 -ti ' y -' " -y - (myopia plus; 21 patients) ; thirdly, not performing biochemical investigations for homo-undiagnosed homocystinuria, or their parents, may be cystinuria in patients with ectopia lentis because the very anxious about the progression of the myopia. They ectopia lentis was thought to be a purely ocular disorder may erroneously be advised to undergo surgical or attributed to Marian's syndrome (20 patients); and, treatment of the refraction anomaly by radial fourthly, not screening the family after ectopia lentis or keratotomy or excimer laser keratectomy, instead of homocystinuria, or both were diagnosed (four patients), receiving treatment for the cause of myopia. Apart from Thirty one patients (91 %) responded completely or this, an important concern should be that many complipartially to vitamin B6. Patient 15 was a non-responder cations at a young age in clearly myopic patients, such as and in two patients response was unknown (patient 9 pulmonary embolism, cerebrovascular accident, excesdied some days after diagnosis and patient 16 was lost to sive height, seizures, or mental retardation, do not follow up). established, adequate biochemical investigations for homocystinuria are mandatory. The recognition of myopia in patients with thromboembolism, skeletal or central nervous system complications should alert physicians to the possibility that "myopia plus" can have its origin in homocystinuria.
• The diagnosis of homocystinuria is often missed • High myopia may be caused by ectopia lentis • Unusual myopia combined with skeletal, vascu lar, or central nervous system manifestations may have its origin in homocystinuria • Patients with ectopia lentis should have appro priate blood examinations for homocystinuria ogmsing that myopia, although unusual in presentation (early, high, very high, or abnormal progressive) was of lenticular origin-that is, the result of subluxation of the lenses (24 patients); secondly, not considering a common cause for the various organ complications and the unusual myopia

Discussion
